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cos<p8in((7+oi)=sina<[— (ar/o)eosil+(y/J)cos(a>— JB)] 
sm<psm(C-\-a>)=smw[(x/a)smA — (y/J)sinf>— 2J)]. 

Squaring and adding, and transposing the members of the equation, we 
obtain the required equation of the loeus 

x* . 2xy ,_, . , y* sin*(C+<») 
a 2 db x ' 6 2 sin a «> 

The locus is therefore an ellipse with center at the intersection of the two 
lines. 

Solved similarly by G. W. GBEENWOOD, and G. B. It. ZEBU. 

CALCULUS. 

163. Proposed by F. P. HATZ, So. D., Pb. D., Professor ol Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

Oan there be a plane carve the length of which varies directly as the abscissa and in- 
versely as the ordinate of any point on the curve ? 

Solution by 0. B. M. ZEEE, A. H., Pb. D„ Professor oi Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

8=fnx/y, ^= OTy<to - wm?y = v /( ( to'+^). 

••• V [1 + {dx/dyy ]=lmy(dx/dy)— mxyy* . 
Letx=vy, dz/dy=v+y( k dv/dy)=v+yp, suppose. 

••• W-+(?+ypV\— m P> ° r »+kp=i/(j»^ s — i)._„(i). 

From m v ^_ v y±\/(? t m*+m*-y*) _ xy± V '\m*(x* +y*)-y*} 
V " F m*—y* y(m*-y s ) 

Differentiating (1) with respect to y, 

dv/dy=p= P --y(d Pm+ £0^ . 

• 2p=( *Z y\**. 

" v V(»'j)'-l) y )dy 

. dy__ m* y_ dy y _ m* 

" dp 2 v /(m*p*-l) 2p 0T dp~ t 2p~2 l /(m*p*-iy 
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The value of p in (2) from (1) gives the primitive, which is the curve de- 
sired. By series we get 



x/7w^ = ^ (My - 1)+im,/(p)(1+ 2W + n?b 

3_ 3.5 

+ 2.4.6.11 m e p« + 2.4.6. 8.15»»»p 8 + ->• 

164. Proposed by 0. B. II. ZEES, A. M., Ph. D., Professor of Chemistry and Physios, The Temple College, 
Philadelphia, Pa. 

If m a +n t =l,m t oos t 0+n*<sos t g>=A, a'&'sin^Ow 2 +n*eos t <p) + a'c 2 cos*$eos i q> 
+6 2 c 2 sin i! 9u(w 2 +»» 1! cos s <')=J5, v /(l-w s sin s 0)=A(6'),|/(l-n 3 siD 8 ^)=A(^) 

prove that/;'/;' ^^WaW+aW+Vc'). 

Solution by the PROPOSES. 

x*/a t +y*/b*+z t /c*=l. 

Let p— perpendicular from center on tangent plane. 

.-. l/jp=|/[e*/c 4 +**/«* +yV&*]. 

Let (&/«)l/[«*-**]=y'» (a/6)v / [&'-y s ]=^'. 

^t6c r a f»" x s dxdy ^&c^ /*» p»' y*dydx 

=i)r(a&/c+&c/a+ac/&)=-^l-(a 1! 6»+& 2 c !! -|-a s c i! ). 

Let x=asin<p)/(l—m s 8m 2 (t), y—bcos0<!oa<p, z=csmOy/(l— n*sin 4 <p), 
m*+n*=l; dfe/dV^acos.pj/Cl-m'sin 2 ^), dx/de-z- ™ ^^" Jjgl. , dy/d<p= 
— &cos0sin?>, dy/dO=— bsmffoosy, dxdy=(dx/dd)(dy/d<p)—(dx/dq>')(dy/d6) 



